Listeria monocytogenes is a gram-positive bacterium that causes disease in a broad range of mammalian hosts (9) . Productive infection of mammalian hosts requires the expression of listeriolysin O (LLO) by L. monocytogenes (8, 15, 24) . LLO lyses the phagosomal membrane surrounding engulfed bacteria, permitting access to the host cell cytosol (1, 29) . While LLO is the major and essential factor required for L. monocytogenes virulence, several other proteins are required for full virulence. For example, to be maximally virulent, cytosolic L. monocytogenes must express ActA, a surface-associated protein that nucleates actin assembly and endows intracytosolic bacteria with mobility and the ability to spread to neighboring cells (6, 16) . Similarly, strains of L. monocytogenes that lack either or both of two phospholipases, phosphatidylinositolspecific phospholipase C (PI-PLC) and lecithinase (most active on phosphatidylcholine) (PC-PLC), have diminished virulence (4, 28) . An additional secreted protein, the L. monocytogenes metalloprotease (Mpl), participates in the activation of PC-PLC and thus appears to play an indirect role in virulence (5, 19, 25) . The genes for these virulence factors are present in a small region of the L. monocytogenes chromosome and are all regulated by the transcription factor PrfA (23) . Several additional open reading frames (ORF-X, -Y, -Z, -A, and -B) in or adjacent to this region have also been identified, but the function of their protein products has not been ascertained (31) . Strains of L. monocytogenes deficient in PrfA have markedly diminished or no expression of these virulence factors and are avirulent (17) .
In mice, infection with a sublethal dose of L. monocytogenes primes a vigorous, major histocompatibility complex (MHC) class I-restricted cytolytic-T-lymphocyte (CTL) response that enables the rapid systemic clearance of live bacteria (21 (20, 22, 27) . Two other peptides, which contain formyl-methionine at the amino terminus, are presented to CTLs by the H2-M3 MHC class Ib molecule (10, 18) . A common feature of these five peptides is that they either are directly released by L. monocytogenes or are processed by the host cell from larger, bacterially secreted proteins. The sensible notion that secreted antigens have the greatest access to the antigen-processing pathways is supported by findings obtained by members of our laboratory (11, 20, 22) and by others (12, 13) .
Because the H2-K d molecule has been shown to play a major role in the presentation of L. monocytogenes antigens to CTLs binds peptides that contain tyrosine in the second position from the amino terminus and either leucine or isoleucine in the ninth, carboxy-terminal position (7), peptides that conform to this sequence were synthesized. Because PrfA-regulated proteins are associated with virulence, we reasoned that these proteins might be targets for L. monocytogenes-specific CTLs. Thirteen peptides derived from PrfA, PlcA, PlcB, the Orf-A product, and Mpl were identified (Table 1) and tested for the ability to stimulate L. monocytogenes-immune murine splenocytes. C57BL/6 ϫ BALB/c F 1 (H2 b ϫ H2 d ) (CB6) mice were infected intravenously with a sublethal dose (5,000 organisms) of L. monocytogenes ATCC 43251, and 7 days later immune splenocytes were isolated. Immune splenocytes were restimulated in vitro with peptide-coated (10 Ϫ6 M), irradiated (3,000 rads), naive CB6 splenocytes as previously described (20, 27) . Five days later, restimulated splenocytes were assayed for peptide-specific cytolytic activity, using 51 Cr-labeled P815 (H2  d ) target cells in the presence of the respective stimulating peptide. A known target of L. monocytogenes-specific CTLs, p60 217-225, was included as a positive control (20) . Indeed, immune splenocytes restimulated with p60 217-225 lysed peptide-coated target cells (Fig. 1) . Immune splenocytes did not respond to any of the other peptides except one (Fig. 1) (Fig. 1) . Similarly, several H2-K d motif-conforming peptides derived from LLO and p60 were also not detected by immune splenocytes (27, 32) . In the case of p60-and most LLO-derived peptides, the nonantigenic peptides were bound by H2-K d with significantly lower affinity than the antigenic peptides (27, 32) . To determine if the nonantigenic peptides described in this report might similarly be of lower affinity, we performed a peptide competition experiment (32) . 51 Cr-labeled P815 target cells were incubated in the presence of 5 ϫ 10 Ϫ11 M p60 217-225 and various concentrations of each of the H2-K d motif-conforming peptides. CTL clone L9.6, which is specific for p60 217-225 (20) , was added to the target cells and the percent specific lysis was determined. Peptides that bind H2-K d with high affinity would be expected to block p60 217-225-specific lysis at relatively low concentrations because of effective competition for peptide-receptive H2-K d molecules. In contrast, lower-affinity peptides must be present at higher concentrations to block lysis. LLO 91-99, a peptide that associates with H2-K d with high affinity (32) , and Mpl 84-92 were able to block p60 217-225-specific lysis at lower concentrations than any of the other peptides (Fig. 2) . Only PrfA 206-214 ( Fig. 2A) and PlcB 110-118 (Fig. 2B) not be generated by host cell proteasomes or they may not be transported by the transporter associated with antigen processing. Yet another possibility is that these peptides are processed and presented by infected cells but that the T-cell repertoire of infected mice does not detect them. Clarifying these issues will require further investigations.
LLO 91-99, p60 217-225, p60 449-457, and Mpl 84-92 all derive from secreted L. monocytogenes proteins and associate with H2-K d with high affinity. It is tempting to speculate at this point that both antigen secretion and high-affinity peptide binding are essential for the priming of a potent CTL response. While evidence for the importance of peptide binding affinity is compelling (14, 26, 27, 30, 32) , the requirement for protein secretion remains undetermined. In this study, the peptides derived from PrfA, a nonsecreted transcription factor, all associated with H2-K d with lower affinity than the antigenic peptides. Thus, determining the importance of protein secretion by intracellular L. monocytogenes for CTL priming will require further experiments. 
